Triplet-triplet energy transfer studies on conformational dynamics in peptides and a protein.
Peptides and proteins are highly dynamic systems, which can adopt more or less stable conformations. The dynamics of these molecules, particularly those on the nanosecond to tens of microsecond time scale, are difficult to assess with conventional techniques. This review summarizes experiments using TTET, a technique that reports on van der Waals contact formation between a triplet donor and acceptor group, and which is sensitive in this time range. TTET allows to directly measure the chain dynamics of unstructured model peptides, i.e. large-amplitude fluctuations on the nanosecond time scale. Furthermore, contact formation can be used as irreversible probing reaction to study the kinetics of conformational equilibria. This approach enabled us to measure local α-helix folding and unfolding in helical peptides, which gave new insight into the equilibrium dynamics of this fundamental secondary structure element. TTET has also been applied to study the dynamics both in the native and unfolded state of a protein, the villin headpiece subdomain. The contact formation kinetics between different positions revealed an unlocking and local unfolding reaction in the native state of this model protein, and gave information about the chain dynamics in the unfolded state ensemble.